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[ASM] 

, ###^12]- ^-7><a^^^2l #^1^^ 43 ^tt #7] ^- 7)1 ^fl- 

it 3 ffl^E^Jl, Aj- 7 ] ^j-o^v^ ;S: a o V 7 ] ^c^HlTfl sfl^ AflA^l* ^ 

4^71-1- £-«f|sKr ^ >#»]-g- *)l°>^t}. E^. ^7) J} 0 ^, 

7]^^ 7l» Afls. 7ls ufl^l^cf. JEtt ?1 ^F-ofl 5^*1, RSA ^7fl7l ^Jiel^sl a]^ 

71 ^ ^"71171 <H1 ^7} ^*$$.^r ^-f, Afl 5.^- «1 ^ ^7ll7l ^-g- AjA^J-a) ^ 7 ]^J ^ 

^ u\]X\*}S. ^ ^-7fl7ll- 7l4^-» 3 .elj 1( cfl^7l <y-j7el^ ^ 

^1^71 ^fl-fe W^l-^lSl ^^cMM ^Slfe EpJ^--g- ol-g-^1-^ ^^7) 

» elitm *H £^-Ai7l WifrtfaH ^*^s.a*i 7l» ^^vcf. -a ^v^ofl 

EP0N ^S<HH 7l^^*nV 6l-u)E}- ^efololAl ^.^V AiHl^^- ^ ^.o> A^l^^ 
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7] ^l^l, ^flfl, EPON, MPCP, OLT, ONU 



#§j Qt.}: 2003/10/15 



40-5 



1020030046490 %^ ■y*}: 2003/10/15 

MANAGEMENT DEVICE AND METHOD FOR PROVIDING SECURITY SERVICE IN EPON} 



£ l^r EP0N<HH 0LT5.^-E] ONUS *>lH*l7l- cf^^fe £Al<£ ^ig, 

£ 2fe EP0N«1H ONU^^-E^ OLTS v\}*}*)7} tft&^Slfe 5L#^- 51 a] ^ sl^, 

£ 3£r OLT^ OMH cfl^l ^^-g- ^gflo] ^ ^.g. £A] ^ 

?1^H] 51 A] ^ 51^, 

^tt ^meq ^^H, -g-ufl^# 51 a]*! 



* 51^ ^Jl ^ofl cfl*l -fJ^ ^ * 



410: ^^^-^l(OLT) 



420: «1^7l ^^^1 



422: Hl^^l ^^-^1 



430,460: ^fl?! 



432,462: ^7fl7l 



440,470: ^1*1 ?1 £^4i 



442,444,472: ^fl^l 450: ^7><y 7,>^-^l (ONU) 
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t^^- olc^ji 7l«]- ^-§^ ^-vtlH^3.(Ethernet based Passive Optical Network: ©1 
'EP0N'©1^ ^ASAi, s.*) oid^ji ^<£6\] EP0N<H)Ai j^V ^aj 

it *W>7l ^Sfl .9.^3 7]-^ ^ « 0 V^o]l 2}.^- ^olcf. 

^-vllH^H(EP0N)fe FTTH(Fiber To The Home) ife FTTC(Fiber To 
The Curb/Cabinet) ^£fl£] 7 }-gx} ^xfli ^B.^ ^ -f-A]°J- (Opt ical Network 

Termination) Aj-ojofl ^-Ef-Jg-g-s^l (Optical Distribution Network: ©l*f 'ODN'o]^ ^!®r) Sfe 
Sr^^cf^sKWavelength Division Multiplex: <>1*> 'WDM'^leF ^) di7>» A}-g-s}^ ^ 
i^s.^ t^uf- ^ S cq «.a>^ ?>^cf. ole^ EP0N-8- cf^ 

21 W^t,}^ (Optical Network Unit: 'ONU'eh ^tr)7 r #^-fh# **fl #### 

*1 (Optical Line Terminal: 'OLT'ef ^|^-)* ^-fj-Sr}fe ^tflcf^ (point-to-multipoint) 

^Solcf. a, OLToflA-j cH=^ ONUS. fflAlxll. #^*Kr *r**i*£- Ji5.J=7fli^ ^ °-5L ^ 
t^cf. ^<H1, cH=fi] 0NU*IM 0LTS. ^1^1^)1- ^s]-^ ^f^tfl^ 
(multipoint-to-point) « 6 >^^.S. ^i^tf. 

#3 31 1990\3 ©1^ 7^ nfl'd 100 3f]^lB^ ^71-i-g- £_o] 

^ 91^-. nJ-BM, 7l^ 0 >^ 2l-^% v ^5f(Wavelength Division Multiplex: ©1*> 'WDM' 

10/100 Mbps ajtfl 10 Gbps ^7}z>}jl <&^. n)-eM , ^-cfl^ ^ti^-i- ^ 

40-7 



1020030046490 <Qz}: 2003/10/15 

H^3.(EP0N)7> z^^JI 

51 l£r EP0N<HH 0LTJI.-^El ONUJiL ^1^1 ^7> s>%>^*5]^ 5L^-§- 5La)*V £^o]cf. 

^7] 5L 1* ^ES^, ##<&#*l(OLT)(110)fe ^-?floll-(150)^: 

^^^1(121, 122, . ...123H1 <a^^q-. o] nfl j% 7 \ %7}<$7}$-x] (121, 122, ...,123)^ 7f 
3 ^ 2|^> f-^ iflJfofl ^SH, Aj- 7 | ^f^^KOLT) (110)5. Jftl o]El^i Aiuli, ^51- ^ 
«1^ * tflS*.$ b]v)SL a^I^ =-2^ ^ ^al^s. ^^Tfl ^cf. ol&|*l ^-§-*g ^-i-ilH^3 
(ETON) -*MM z}-^ ^Hl^i* ^ d)o]Ei7l- Hefl«y-i-(140, 141, 142, 143)£r 

W##*1(0LT)( 110)5^ i^BlE-l ^#&|2)- ^ l:N ^ ^tifl7l(£Al5]xl 

» -f-*H ^-7><a^^l-i-(121, 122 123H7fl °1 ^1^^ 5. 

efl<a(140, 141, 142, 143)^r ^tfl 1,518 7}#z3°] sfl^ilS. ^sqj^ 
7>° a 1 xl-^-^(0NU)<Hl ^ 5L^-t!-^. ^ 2fl^!»^ ^-7><g*}#*l#(l21, 122, 
...,123H %7\<& AW (121, 122 123)^ ^V^£L ^1 XI sfl^sq*] q- 

3fl^#€: iH^Ji, *HH1t11 5fl^>^ ^o} s-oi 41, ^ «<5Rr Af^(i3i, 

132 133 HI Til ^**]rcf. 

£ 2tt EPOfHH 0NUS-¥-E-l 0LT3- ^*\x)7} ^tgxj^sj^ 2-^# £A] t> S^olcf. 

Aj-71 £ 21- ^-VHE^^( EP0N ) Aj-oflA^ OT^^ o. ^-cf. 

A^^s-dsi, 132 133)#°1 ^#§>J17> =Efl<y-i-(211 ifl^l 216)ol z]- 

^ *)WKr Wa*WS-*l«(121, 122 123)5. ^Jl, ^-71 ^7}<$x}^x}^; 

(121, 122 123)£ ##^*K0LT)( 110)5^ n]el ^-«Kg. z^e} E|-<a*^-i-(221 ( 
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222, 223H1 #7] sfl^sRr He1 )oj=.^. ^o]a\ ^lol-g-(i50)-§; -f-sH «^^1(0LT)(110) 

o]<% Qo] ^-§-*§ ^llB^fKEPON) >SMM, %7}<$X}$-?]^ 5>i4Sl nfl^(^-?fl 

6 lt)t #f^<r*l(0LT)*r cflolEil- ^Alsflo]: *Vcf. tr}-eM, ^ 

EPO^H^l ^^S#(Multi Point Control Protocol: °l*r 

•MPCP'e* Wa^^-^*(0NU)^r %«#*](0LT) A>ol^ ^ ^Ei 

1- jL-ir^^S. ^1^*1-71 Al^^-cf^^^dime Division Multiple Access: °l*f 'TDMA' 

5r 3J#) 7la];^ ^qa^ ol^-^-cf. olEitb MPCP^ 7}^ ##^*1(0LT)^ #7><y 

7HJ-*1(0NUH1 rfllg- ^H^, ^-7><^7l-^l(0NU)<H]7fl Efoj^^o. ^-c^M, ^ 

W*K0LT)2}- ^7><?J7HV^(0NU)^ a]^> 7l§(Timing Reference)* ^*Rr ?A°}t\. 

^W, °1 ££r ^-Mlm^a(EPON) A cMH°} CflolEl ^-A] Hj-AlO. ^oj.^ ^o}: 

tr 7Mn oiq^ ^7} flch 

*r 3J*H, ###^1 (0LTH1 5L-S- W^K^l (ONU)-i-^r <#7] 

W*](0LT)^ Sj-tg= SJfl^t JE^* ^ 1-^, J4<?V ^3*Kr (0NU)S] 

D fl^l ^5- ^(Medium Access Control: °1«> 'MAC'°]er ^'^-) ^^2f ^t7> 

(Logical Link Indent i fier : °}t>\ 'LLID'°ler ^^)» t= 5^. 3!*fl , iL<?r -g-z^rfe- LLID 
2r MAC #Aj^-o.s.*| cfs. ^-7]-<a 7.1-^-^1 (ONU)S. ^£]fe S^S] <$3}- ^-g-^ 

t Sa^- W'cH^KOL'DsL-^E-l iL5.i=7t|^£jTr MPCP ^a]71^ z| ^-7l-<a7l-^-^(0NU) 
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3E*h EPOm ^^r^H *>7lslfe a.^r€-^fe iL^> *3*r 

7\ ^ ^r^T-WKONU)^ LLID^ MAC ^ $icf. , iL<# ^3*Rr 

3 ^l-^om A]^Efl ^tr ^-g-^eK Operation and Administration Maintenance: °1*> 

'OAM'^lHf 3J#) 3J±<4| ^ i-flH^H ^<M1 #^1^ ^ flr*. Ajl^fl _ ^oj. 

*3*r7> 0AM 2fl\|# sfl^l" EP0N Al^Eflo^ ojo^ ^^Al^^ o^cf. ^fl, # A] 

S» ETON Aj^Efl^ wj-trfl^- ^ $1^. cf^^ > HVA>(ref lection)* °l-g-*> 

^ 7>5.€ °1# *r3*M ^^aI (0LTH1 Til *1^*Ht ^-^H -g"^ 

°i^f ji<a-8-si -g-^m stm^i w tnaajsi ^isa-i, tfl^^ s.^-^. ^ 

10-2000-0017271 Jl (<£:§: 7) :&e] ^ ^Hfe *K!=3M 71^-g- ^7>s> 

^ <?fS^ -^#* ^x}*}7] g « 0 >^o| 7flA)s]ol Sftrq-. SEtt, #2:*r€-(Rinat 

Khoussainov, "LAN Security: problems and solutions for Ethernet networks", Computer 
Standards & Interfaces, Vol.22, No. 2, pp. 191-202, 2000.8. lHlfe olc-)^ LAN 
A cHH Cfl<»lE-la] 71^^31- Jf^* iL#S>7l W 0 V ^°1 711*1 sqo} 

£ 3-£r 0LTS1 ONlH rfl*V ^^^^ a^?] «. H fl ^X\^ ^o] 

A. 

-£ 3* ^S^, ^ 310^- 7)1 ofl >H, #^&#*l(0LT)fe Tllole DflAl^KGATE)* -f- 

Sfl , gEl7ll^JE( dest _ addr=mult . icast )^. T q. o] Hfl, A,>7l ^ Tflolm ^Al^l^- Afl3.£- ^"7><?]7> 

^l(0NU)7l- -i-s.^ ^ °Xsm Ef<y^^- ^^(GRANT)^l-Jl, 7>a]^ -g-^(0LT capability), ^ 
7fl7l(KU 0 LT). (signature)* ^sfl A}Al<i) ul^jjg. oj.^^ oj^&C^.I^-l)-!- 
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320&7\W*\S=, ^7] W<a^H>^)(0NU)fe ^-^TflolH °IH*H cfltr -§-^^^ 

-S-^ nfl *1 *1 ( REG I STER_REQUEST ) * #7l ##<=H}-*1 (OLTH] Tfl o) nfl t ^ 

-9-^ <MM*]i= € *7>"a^*l(0NU)^ «?H MAC ^i(0NU temp. MAC addr.), 

^KOLT)^ ^fl^S. §331* IDS] -g-WHY ID capa.), #7><y*Hr*l(0NU)Sl 

-g-^CONU capa.), W^WOLDS] -g-^Cecho of 0LT capa.), ^ MAC ^(ONU permanent 
MAC addr.), ^3 -5-3. 7l(0NU random temporary key)* S^tb^. 

330^*1 olH Sr. ^"71 «^*l(0LT)fe ^"71 ^-7V«a^*l(0NU)7> ^e]^ 
f-s. n|| a] *1 (REGISTER)* ^7l ^•7><a^>^)(0NU)°1]7ll Sl**^. °1 nfl, a o v 7 ] =s. riflA]*]^ 
sg-g-°-JL £ ^-7>«a^>=8-*l(0NU)sl 0 d^| MAC ^MONU temp. MAC addr.), W^r^l (0NU)3 
°Ja)715. #312}- si #el^l# ID -^(PHY ID list), ^7><a^V^l (ONU)S] -§-^(echo of ONU 
capa.), ^7>^7>^1((MJ)^ MAC ^(echo of ONU permanent MAC addr.), 128 «lB -Ml 

^71(128 bit key)* i^tf. 

340^-7^1 oflA^, a o v 7 ) ^cf^KOLDfe ^"71 ^-7>«a^>^](ONU)Sl ^ *l^-g- <fl*).^ 
Er^*^-* W*>7l ^tr TflolH ^Al^l(GATE)* #7l #7}<y (0NUH1 Tfl ^^tb^f. 

°1 "fl, ^"71 TflolH DflAl^l^ sg^-s] ^-7><a7>>^H0NU) MAC ^i(0NU temp. MAC 

addr.)af -Mi-a^is Er«a^ W €^(GRANT)» itw. 

"V*l ^-2.3. 350^:7)1 oil Aj-7) *7V«^*|(0NU)fe ^S-* °JM*H rfltr 
A d-7l ^<&^l(0LTH)7l] -f-s. ^-o] d]1a1^(reGISTER_ACK)* nfl , Aj- 7 ) ^s. ^ 

°] *IM*H1^ a)]#?]s. ^l^tl ^s.^ IDCecho of registered PHY ID)7> 
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^.eW, ^2fl^ ^r«fl^^r nf-g-^l- €-^l7l- #4. aj^fl , #sfl^ ^Ai 

?1 ^-yfl^^A^ ^ SL^ si ^-7pg^H^l(0NU)^ <£X\ MAC ^ 

(temporary ONU MAC address)^- W^^l (0LT)2l ^-7fl?lS. ^Jis^ ^7}°^^^] (ONU)^l <3 
t 1 MAC ^ri(echo of ONU permanent MAC address)!- Stt^H^ « r 7l nfl^-^l «1 JL-sr^Ht}. %7\ 
^r^KONU)^ <y Al MAC ^fe- ^ -Q.^ ^1#5>J1 OLTS-^-E^ -f~I=- ^Al^l* ^a] 

^*fl =Lt$JL, ^•7>«a^AK0NU)s1 ^ MAC ^ife (ONU) 

3 #3^3 °1 Aj^^o. s ^e^slai \+ <3^3°-iL A>.g.§>7fl * W<y^H>^(0NU)2] MAC 

^^Ojcf. Olejfl; ^-fofl JlolA^ ^-7><?]X>^-^(0NU)^ tg-Sf ^ DflAl^l f^A^ ^-±_ 
♦ ^l^m <4^Al %^-&^x\(0UI)2\ -§^7)5. <y-JlSl-*>7l vq%-°\] ^0]^]A] £_o} A-] 

^1^*1-71 ^sflA^ e^^l ^7>°j7]-^l(0NU) ^aj-^H*^ ol^-S]fe A] 

MAC A}-g-^ ^ ^-ofl ^Cr. ^7pd7>^l(0NU)S] ^Sr^oflAi tJH>7) ^ 

^«fl ¥ 7B^ 711- ^*|)o) *>7l nfl^-oll HlJc^-^olcf. ^^aV^KONU)^ 
M °\] *)*]<>)] i^E]^ ojAl^KONU random temporary keyHJl, t^M. gj-i-Hr 

(OLD s-s. ^Al^l^i jt'&Elfe 128 «1B ^1^7|(128 bit keyHt}. o]2}- ^ ^ofl 540^ 
, W^a^KONU) ^^.HH^ OLT^ ^ ^M*]^ %7\ <y ^>^1 (ONU )£] °jAl7lS. <y-3L 

128 Hll ^fl^lS <a-515l-S>^ 7>^7l] slcf. ^fl, #7><y*H}-*H0NU)^ 

°flAlxloilAi ^-7><a^^](0NU)^ <£a] MAC ^1^^}- ^ = » ^^^KOLT) 
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<£2.$\r #£7} nfl-g-ofl, ^-7><a^>^l(0NU)2l <Q X\ MAC *fl£RV M-^^) ^ 



ft* &^1^# «H4l«1-7l Jfl# -g- s-aj-g- W^^l(0LT)2f 

*7>^^*1(0NU) 71 #*1 « 0 V^o)l flo^, ^l^^l ^-ufl^ ^-71 ^^Al(OLT) 

2f A o V ?l ^V^K^KONU) ?V2l 43 A o V 7l ##l£#*K0LT)S] ^7fl7l* 

^71 ^■7><a^Al(0NU)fe- °1» ^}tb * 4 V 7l ^^AKOLD^Tll «fl^ ^7l» 

* Ws W ^^8- wa^-si(aT)^ ^7pgx>^uoNU) 7i ^e) «<HH 
^l(ONU)^ d))a1^» -f-tsfl 7^21 7l# Afls. 71S. ^*Rr tg-ig.fr *H^<H1 

3£ ^-^ £r «W*1(0LT)4 #7><£J*R1-*1(0NU) ^ 7l *t-e) 

SW^I, n ^ RSA ^7fl7l toe] #3 «1^7l ^ ^7fl?H i^. 7 > ^338-8: 3 + Afl 

«m7l $ ^7fl7l #fr ^7l^<a ^ TiHm *|a1*|» jg.«q He)^ 

H^-°.iM 71 ^# ^*8*Kr wj-^ji). > cfl^i7l <arjiel## ^1^71 iff-fe W^^Al 
(ONU)sl iJ-W^sHH %^si^ Epj^fr oi-§-§H eliB oIIai^hi if-Al^ 

#*1(0LTH1 ^^^5.^1 71 ^SHr w 0 >^# *U-§-^-°11 
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#7] -S-^-l- ^Htb -& l^l Oltl'-jl 7]HV ^olAiHl 

^ 7fl^# fltb ?1 ^"^ #*lfe, 3M3» ^7><a^^l» ^*>7l ^S><^ HV^ n] olB 

"IH^I* ^ A o V 7l #3 TflojE ^Al*V a o > 7 ] ^-7>^ 7]-^l C))o|E^ -f-A] 

# Jl^tTT ^-fofl, ^"71 W^H^HlTfl ^7}^}^]7} -f-^-£| ^ S ^ 
A o V 7l f7}oj^ ^21 MAC ^71- S^-SlJL <y-S^-€ ^HW*14 A o V 7l #7l-<y 7>Aj-*] ofl 

711 Ef<a#*^ ^^S>7l fl*H ^7} ^7\<$7\ o§^ MAC ^i7l S^-SlJl H 

# 711 °1S BflAl^ll- Wa^lSl-, #7l ^ 7)1 o)E DflAl^» ^A]^V ^, Aj-7] ^ 
^^lfil-21 CflolEi .f-Al-g. g>7l s$z}a] =^^^^^.4 ^.7) ^S. pflAl^H) tfltt 

^Sh t^l <4€- °ltl^ 7l«V ^-§-^ ^-vllB4la2l iL^uli *H^-g- Wig- 
gle}- W^KV^V ^Aj7l #7l ^-#^-^1^ tiHEi-I- Aj-7) ^-7>^7> 
#*1« ^t}7] fl^H TflolH BflAl^S. ;£^Hr 4^4, Aj-71 ^ ^ojH °Ha1^# 

4=-a«- #7l ^-7><y7>^ife Aj-7] ##c^v*i s}- oiojEi ^-Aj^. ^71 -y^^ ^JS.^ 

pflAl^s. 4^4, #71 ^ #71 #7>^7>^l7> ov^^ oj.^ 

^-§MH*1» 4^4, #7l #71 ^-7>^^>#*lofl7fl El-^^-g- 1- 

###*Hl7ll ^--1HH*H1 cfl^V -g-#-g- <3-3l41-^ ^ Q<£ DllAl^S. X^f^ 2^.2- 

5L^}fe ?1* -^JLilL tVcf. 
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^)<4 ^-7f<a 71-^171 7) 4^ ^^r, Hl^?l * ^7fl7l j2.-f?- ^ °<^» ^Wfe ^l" 

%A «1^7l ^ ^7fl7l ^Hl 2-*(r ^^Mlfe #71 ^"^^lfe Hl^7l ^ ^7H7l 

AflS ^Sl-J!, #71 AflS A^sl ^-7ll7l» ol-g-*>^ ^E^H^E*}.^ 

#71 ^7><a7UV^^ Aj-7) ^-#^^1^1 AflS A^A^ ^-7ll7l» ^Al^> Aj-7] ^ 

^€ ^7117151- Aj- 7l ^-7V<a7>^Hl nls) ^7fl7l» AjS. «l51*H, #7) Afl S 

a^€ ^7fl7l2f #7] #7><y7H>V*lo]l nle] 7^£H ^7fl7l7l- ^S ^O.^ #7l Afl S *8 

^€ ^7fl7ll- 51] 71^1- Jl, #7l AflS A^-g ^-7117121- ^-7] #7}<y 7>^] ofl n] e) T^S] o] &i=. 
*7fl7l7l- A^|S cfS^ #71 AflS A^^ ^711 7]» A 0 V 7 ] ^-7><a7>^lSl ^7ll7l 7R>#*1 ofl ^ 

^-7pj7>^]7i 71 4^ #71 ^^-^-^121- #7] %7}<Q 7}%x] A\o]d)} 

AflAi7l £.ff- ^•Ajo^^.^. ^^Sffe S^^K #7l #^<a-^lS>f ^ ^-7><a7>^-^l A>oHl Afl A£ 
71 ^^-71- tAjSV ^0.0,1 AV 7 j ^- 7 j.oj 7 pj-^^ ^olE 011^^2} ^1 ^^x^ ^.oj^^. 

°l-§-*H Afls Aj^tt Ai]Ai 7 i # ^ 7l ^^-^hi ^^«>^ jq-pg^- s.^j^.s 
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<38> o)i\ h}^^ ^*H1^ -SMltb ^-¥-£ %-s*H 

^Asl-Tfl Jl1 ^ ^cfji ^sq^ =l ^Mltb ^-8- 53°lcf. 

^ £Altb £^olcf. 

< 40 > £ 41 - ^s}^, ^uii-i- ^ ^-^ofl ttj-s. ^#iE^](0LT)(410)fe MAC 

#H]-oloiH(411)^, MAC ^^^-(412)1-, #7r°d*K v *l(ONU)(450)fe MAC A°\ ^(451) 
£r, MAC ^HJf (452)» i^-ttcf. 

<4i> av 7] ^-#tj-^K0LT) vfl MAC *\]°] SHf^-^UlDfe ^ 2 i^Rl 3 -§- 

°1 illol^ (Application Program Interface: o^} 'API's}- ^) 7l^-g- tJ-cf. # 
?1 ^f^^l (0LT) ^ MAC *M S^o] £H(411)fe 3 tfltH^ (point-to-mult ipoint ) *^]^r 
^^>fe ^(multi) W^V^KONU) "yE^lol^s. ^tr^r. <#7) %7}<^t(\-^) 

(0NU) ifl MAC *1H #Er^<aB(451)fe 7)1^ 2 7l^-* APIS^ , Aj- 7 ] ###^1 

(0LT)(410)£r ^cfl^ (point-to-point) ^^fe S-f-olcf. ZLejjl MAC *H<H-¥-(412, 

452)fe nfl^l afloj 7)t#(Medium Access Control: MAC)(413, 453H] r^j-a} 7 ]-<y jf E ^ 

<^3^r afl^l ^-E- *1H 7l^g- ^-^-^cf. -§-E)t11#(PHY)(414, 454)^: 3M3-fj- St? 
(twisted pair)3j- ^ f-e)*} ^nflx-fl ^^^olcf. 

(OLT)(410)^ ^y}**^^. 7l|o}E DflAl^U ^-7ll7ll- 'gElffl^E^^. ZL^JL, %7\ 
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< g^Wl(0NU)(450)^- ^ ^91 *(M*1» <&3L$*}rq, o)<% # 

o] 431*1-71 Afl^lfe- (OLD (410) S\ ^-711715. 

«g-:£S*-SM %^&%*) (OLD (410)3. ^^Ml, #71 ^^-^1 (OLD (410) 

#71 #7><a*}#*l(0NU) (450)3.^3 ^#tt DflA|^]# §1-71 #71 ####*1 

(OLD (410)31 «1^7ll- A>^-*flo> ^j-cf. #7l Ul^lfe #7l *7fl?]# ol^c^ 

4. «*3H, #71 #<§n&#;*l (OLD ifl^ MAC ^H-^f (412)fe ul^Sl ^#3}- #7) nl«?H cfl 
*H ^Jis}- ^ wl^7l =3.^1^(420)21- ^7fl?|sl *3#4 #71 -g^Hl tfl*H 

<y-Jl^- ^ 4Jl2}-» fl* ^7fl ?1 5.3*11^(430)* S^tf. ^i&lJl, #7l ^^#^1 
(0LDC410) vflSl MAC *H-¥-(412)*r #7l til-g^ ^-7fl7l# ^ g s>7l $ «1 

^7) *1##*1(422) ^ ^-7fl7l *]##*1(432)# Dj i^cf. SEtb, ^-§-«8 »mS4lH(EP0N) 
£ ^^#^1(0LT)7> cf^ej »7>^^*1(0NU)*«1| tfl*M Aiaii* ^l-g-sl-fe ^cflcf 

(point-to-multipoint) ^S^s.^, W^#^1(0LT)^ 4^21 3J-7><gx|-#*l (0NU)« 
ofl cflfb 4^7l# ^elfsflo) fl-cf. 4eH, #71 %f^#*l(0LD ^ MAC *IM-¥-(412)fe cj-^ 
^1 ^"7l-oj7>>#^(0NU)l- ^^Hl tfl^- 4^.7l» iL-g ^ ^el*l-7l ^1^1 4^71 ^##^1(442, 
.... 444)#4, 3H>7l <£:ne|#oil 7l«l*H #71 ^1^7Hi cfl*V oj-ssl- ^ 4^2l-» fltt 4 
71 71 =3^(440)-a- d| IfW. SEtt, #7l #^<a-#*l (OLD iflSl MAC ^<W412)^r x-1lH 
SlH #2} ^^g§>7l 21*fl *l^Rr ^7] ^<yi^=«-(TS)(415)2}- ; 

#7l El- 0 J>^H.^(415H] Tfl^sfe efl^^Ei (422)2}, ^1 ^ ^1 S a|*> 7 1 

^tl *I°1 ^-(Length) (417)» c] 

°H1 SHM, #7><a^>#^l(0NU)(450)fe ##^-#^1 (OLD (410) 21- 21 ^Tflofl XW*! ^cfl 
^(point-to-point) ?2f 5; v fet}-. , ^ ^- 7 ><y 7}#*1 (0NU) 
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iflsl MAC *fl°l-¥-(452)^ afl^JL SZfe *M-£| ^##*1(0LT)(410H cfl^v ^ 7 fl ?1 

^ *1# 31 ^-7fl7l ^##*1(462)SK ^-7fl7l^ $ fl« *7l|?l 

= 5.^1^(460)1- S£tb, #71 ^-7><a^^-^l(0NU) MAC *lH-¥-(452)fe #7) ^ 

£#*1 (OLT) (410) ^ *-H-^Jl &fe 4^71* 7.-)*! ^ ^r£|*>7] W A-fl^^l ^^-^1(472)^- 
-Ml -9^1^ ^4 «3-S.Sj- ^ 4l#t W = .£.^(470)» C-] 5&?1, #7l 

*7>«B^*1(0NU) Ml 31 MAC *H-¥-(452)fe MlH^a. *1<£ ^3E.# ^3*M 3^5} 

*1?M- ilvfl7l 3lf> El- 0 I li^S-¥-(TS)(481)2l- l ^V 7 ) E^g^a* ^^7l §3 efl^l 

iE^ (484)^1-, ^H^al &X\*}7] iEfE aA]Jf(Start)(482)2l- °1# z\^f>}7] $\ 

& ^El-e efl^^Ei(485)2f, nflAl^sl 7^ol» SAl*>7l ^tb SAl-f- (Length) (483) 2f o|s. 

7l^-*l-7l 31*1 zjo] E.fl^l^&|(486), ^ 3*^21* cfl^^ ^-^(487)* D) 

Aj. 7 ] cfl^s. ^-^(487)^ Ej-oji^n, ^EfH ^ ^o] <>l-8-*M cfl^S.^- § 

^fl ^ -S-71 ##i&#Al (OLT) (410)5. 3#*Rr ^fj-g- ttcf. 

5fe ^21 aJaHHI tr)-s. c,)^ 7la> ^uilH^asl a.^H)^ a^-fr 

s^fl 7l^el f^^H, Afl^^l S-Bflsl-^-S- £Alt_l ^olu)-. 

£ 51- 510#3H>M. ^hf^^KOLDfe ^-^^1 #7V<g*HJ-*l(0NU)Sl 

^r*S*f7l 31*11 sg-g-°l ^ ^oje DflAj^KGATE)* ^l^JL ^e]?H^e 
(dest_addr=multicast)?lcf. °1 nfl , #7] ^ 7flo]E uflAlxl^ Afl^-g- #7l-°j7l-*J-*l(()NlJ)7l- 

^ 5U-£^- Er°J«# ^-^(GRANT)*1-J1, *K!(0LT)2l -g-^=(0LT capability), 
^7fl7l(KU 0 LT). ^ (signature)* 31*11 7Ri(0LT)2] ul^7]5 2J-Jl5}-?1 
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^"71 W^WKONU)^ # 7 1 ^7fl°lB "II A] *H tfl*t -g-^-ASAi -f-S. ^.^ v\]X]x) 
(REGISTER_REQUEST)» Aj 7 l ###^*1 (OLT)oJl A] °1 nfl , ^7] *\]*]x]±r 

IDSl -§-^(PHY ID capa.), -8-71 *7>fl^Al (ONU)S] -g-^(0NU capa.), #71 
#Al(0LT)£l -g-^Cecho of 0LT capa.), ####*l(0LT)3l *7fl?lS. ^ssj^ 

4^71 a o V 7 1 ^^-^1(0LT)S1 *7l|7lS ^-Jl^ <ysm(Nl), ^-71 W^7\ 

^l(0NU)2l Ai^* ^*fl °d2l^:(N2)# i^tVcf. rze|jl, #7] ^ *1M*1 # 

A o v 7i ^#ia^i(0LT)si *7fl?is ^-i^-^ 4^7)1- *n<2i^- q.ojxi a.^- ^^7i^ <y- 

530^^1 ^7l (aT)fe ^7l-<a^^l(0NU)S.^-Bl ^A]tb W -S- 

$ uflAl^s. Afl^s 4S #71 ^•7><a^*l(0NU)7> -i-S.5l$i## <&2]^. 
^(REGISTER)* Aj-71 ^■7>'a^>^-Al(0NU)ofl7fl 3^n|-. 

°1 "A, Aj-71 -f-a nfl^l^lfe Aj. 7 ] ^-7>^7> #*1(0NU)2] MAC ^i(dest_addr=ONU 

MAC addr)2l-, #33)^ ID ^(PHY ID list), ^7} *7>«a^*l(0NU)^l -g-^(echo of ONU 
capa.), %7}<^7^^](om)S] AH3(N2)-i- i^tfcf. 

540^HlAife, Aj- 7 i ^f^^l (OLT)fe *7>^^*|(0NU)il *l^-g- 

TIME DflAl^l(GATE)* Aj-71 ^7l-<a7>>^l(0NU)ofl7fl °1 nfl , A o V 7l <a«V TflolH oflA) 

Alfe Aj-71 ^-7><a7.1- ^1(0NU)S1 MAC ^rfc(dest_addr=0NU MAC addr)^, E^^-g- ^ 

*>7l El-<y^ (GRANT) -H- £f5}ul, Aj-71 TflolS "flAl^lfe. Afl^s. oj^ 
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#7l ^iE*#*l(OLT)°Ml °flAl^l(REGISTERJ\CK)» ?i^trtf. 

°1 «fl , #7l W *H #71 (OLT) Si ^7fl?lS 

xfl^^K^^I^^'^fi}. #e]^l# lD(echo of registered PHY ID)# S. , #7l * 

S. 3.0] ^Al^lfe 'S-Jl^-Sl'H #7l W^-^l(0LT)^7fl ^i^cf. 

W 71S3 iWHfe ^7)^<?1 /fl^7l 7$X\ ^3)- fflo]E-1 ^^A] 3*41 

SA^H ^Wl ^ «<H1# ^l<y-*ici-. 

-f-id, #?^#*l(0LT)(410)fe ^7V^7]-^-^(ONU)(450)^>fl E^^-i; ^-^]-7l i?l*H ^ 
^o.^ U«V Tflole nflAl^m Aj-7] ^7r o d*r#*l(0NU)(450Hl7fl n^Jl, #7l #7} 

< a^l- ; S-^l(0NU)(450)fe #$= ^-g- nflAj^oi el^s nflAlxl (REPORT)* ^§-bH #7] 
WS-#*l(0LT)(410)°fl7fl cfl^s. ^.xg-^. j^Tg. ^ oicf a. ^HHIA-^ o]$± 

^->-1]S^H(EP0N)^ -§p^-ir °l-g-^-o.5.*) #7) #^<a-#*l(0LT) (410)2)- #7l %7}<%x} 
#*l(ONU)(450) AVo]^ ^A^j-g. 73A]g>^ a o v^^. ^ov^-cf. , Aj- 7 1 ^^.^^1 (0LT)(410) 

TT 3*11^ 71 TjA] ^7l# JlSl^, ^7l^O.S ^WV TIME DflAlxH ^}<^ AJ-7] #7^ 

°J*r#*l(0NU)(450)<Hl7ll Afl^l* ^ ^SL, #7l %7}<$ ( 0 NU) (450)fe e)5LB. 

"1H*1(REPR0T)1- -f-^ Afls ^Ai7)» Aj-7] #f^#*l(0lT)(410H7fl ^trCf. n 

#71 %^<&#*1(OLT)(410)^ #71 ^-7l-<a7>^l(0NU) (450)51* 1\ 41^* ^1^?1 

# LflJfS} ^^7] 7^J-^]l-(442 444) ^ SflWfe ^1^7] ^##^H Ai^ol ^e)*> 
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^, ^-7] ^•7><a^*l(0NU)(450)fe Afls. *\}&?]% 7Ris] *1##*1(472H ^ 

^eltl-cf. ©1 "fl, ^-S^ 3NlH^H(EF0N)fe- ?1 41 «H RSA ?7fl7l 1hlLel#-g- 

A>-g-*>Jl, c-llolEi2l ^S)-^ cfl^l o s Vj7£| # ^. A>^-tbc}. 5&^L #71 ^^S1(0LT)(410) 

^7l]7l» ^-WflSl-Jl, ^-7><y^^](0NU)(450)fe ^1^711- ^Hfl*Vc}. O]^ ^-o- tij-^ofl 

#7l ^^^"^](OLT)(410)2f #7l %7}<$7}^x](OWJ)(450) a>oH1 ^a^o} 7SAI0I 7 > 
^§1-711 4g£h 

ZLfr|q-, o]^ ^-o. jq-Tgoflxi ^ .2_.ff.ofl o]^ ^-7] ^-M^l(OLT)(410)2f #7l #7> 
°h 1 7>^-^1(0NU)(450) A> 0 H1 71 &2l ^gol «v^^. ^ oi^ Aj-71 ^^^-^l(0LT)(410)Sf # 
71 ^-7><y7>^-^(0NU)(450) 740HI ti^?] ^ ^. 7 fl7) ^>2] £.ff-<4 i^-fe ^-©- 

^-foii ^-^ttc}. ^7], rsa ^7fl?i <a-jie)^^ Hi^7i ^ ^-7ii?i 0.^-^ wa-^i 

(0LT)(410)^ ^7fl?l» IfSfe TflolB ^A]^l7> ^-7><?i7>^^(0NU)(450)^7)l ^Slfe 

*}-*cHH #^SL^-7} i£A$t£ ^ <&^. iE^h #71 ^7>oj7>^-^l(0NU)(450)2l i^-7V ^"Ag 

«nfl°1l£ ^^^l (OLD (410) sir ^-7>oj7K1-^(0NU)(450) A>oH) h)^?) «i -§. 7 ))7| ^ 

-|- 71-13 ^ $£1}. cl-i-o.^, tfli^l oj-jr o^^aA ^^j. ^.=. fe> ###*}-*l 

(0LT)(410)7> #7l #7><y;4#*l(0NU)(450)* ^ v ^*>fe ^ oflA^^V JSl*£|fc 

^o\] ^*g*\±r ^-f, #71 W3-#*K0LT)(410)^ nfl ^- 7 ) 

(OLT)(410)2l- #71 #7>°M#*1(0NU)(450) Aj-oH SL^-7} S^fe ^-f, #7) 

#^1 (0LT) (410)71- Aj. 7l ^-7l : oj7.! r ^-^(0NU)(450)oll7ll e}°. ^*l-7l sf\& 4^0^ # 7 1 

#7l-©M#*l(0NU)(450)2l ^IaI^HI ^i*S^-7> <i_-^R_- 73 -f ^ Aj-7] #^#^1 

(OLD (410)2} JL-fHl 2l«flA^ Aj-7) ^-#^^l(0LT)(410)2l r aj- 7 | #7f<i.;*!r#*l (ONUX450) 

^>°H1 AflA^7l ^7> ^Ag^ 7^ 0.0,1 ^ 51 rf. 

40-21 



1020030046490 ^^ 2003/10/15 

o}2). Qo] ^-tilB^a(EP0N)<Hl^ H]^?! 3! ^ 7 J1?1 _0_^7 r 

^^Ml 5a<>H, W^-^l(0LT)2f ^-7l-«axl-^l(0NU)^- 7] H o V ^# £ 4 ^ £ 5 

^i, #t|lH3a(EPONHM ^ ^7fl?l ^ _^s. 7l . ^^o,) oj^ 

*1. ^f^^KOLD^ %7}°^x}^x](0W)l} ?\ ^ «o v ^* 

^Hd, (OLD (410) ^-7>-a^^l(ONU)(450)fe ul^l ^ *7fl?l 

^fr 1 ^ o)$\- 51 ^- 7 )1?1 #3} _2.-f?-fe W^^KOLDUlO) Sfe 

W^^>^](0NU)(450) zJ-zM ^Aj<g 4^715. ^-jLtb ^<Hl He^J 313. a]^^ 

(Frame Check Sequence: °)*\ 'FCS'bJ- ^1 Af^o. s*) ^ ^g-^fl ^1 Ib^l!- 

*r 5^. °1 °fl, ^ *7fl?l i^-7> itWb ^-f-Hlfe -S-71 (OLD (410)fe 

?1 ^ ^7fl?l Aflj- nelJl, ^7] ^#^-^)(0LT)(410)fe *:g 7fl°lJ= nll^l^l 

°11 ^"71 a))^. a^a^ Aj- 7l ^cj^l (OLD (410)^1 ^-7fl7l# ifA]?] 'gel^fl^Etlcf. ol^ofl 

(ONU)(450)rr #7l ^-^^-^1(0LT)(410)^ Afl^. ^3 ^1 ^ #7] %7}<%7.}^x\ 
(ONU)(450) ifl^Ml ^7fl7l 7^1^1(462)^1 niej t^J-sH Aj- 7 l ^cj^l (OLD (410)^1 

-^7fl7]» *\3. HljS^tf. ZL^JL, #7} ^-7><aT->^l(0NU)(450)^ -#7] ^3)-, Afl 5. <ty 

A<3=1 ^7fl7)fi|- ^^O] ^7fl7l7l- A| jg. ^O.^ #7] Afl ^ AjAj^ ^ 7 fl7)» 

^|7l*>Jl, AjS Cfs^ a o V 7 1 ^7fl AJ-7] ^7l-^7>^l(ONU)(450) ifl^-Sl ^- 7 fl 

7l 7-l^-^-^l(462)<Hl 7.-1 ^ _o^*| 7 j °)^^. 

Cf-g-O.^, ^-g-^ ^IH^HXEPONHH A-flA^ cl=-7> ^-A^*}. T^O_6\) 5101x1, ^tl^V 

*l(0LD2r f7l«y7l-^7l(0NU)?J 71 4^ « 0 V^^ tf^tj-. 
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-r-^d, M^al (OLD (410) SEfe #7><a*HJ-*l(0NU)(450)fe -Ml^l # 
cf*)-c}. ol<2f ^-ol ^-Aj^-fe ^1^71 i^-fe #71 W^^1(0LT)(410)7V n]e] Epj^-fi. § 

^-7>«a^>^l(0NU)(450)S.-¥-El a)^3 o.s W &-g: i-ff-7> 

f>}<%^Jl ^ °lcf. ZL Oj-B-^. ^1^71 5.^-7} ^^1^ ^7) *7>«a^5q 

(0NU)(450)^r TIME □flAlxl* ^-J:^ ^ &7fl SIM, ^-71 ^-7><a7>^l(0NU)(450)7> 

A o V 7| W^*! (OLD (410)3.^1=1 E]-<y#^-# ^.^-tiJ-oJ-^cHj^ ^ #^-§- sr}*l 

-2. Xl7l nflg-olcf. Zielol, ^"71 ^-7><y^>^^l(0NU)(450)7> ^ 7 j ^^^l (OLD (410) JL5LJf 

^aI^a] ^.gj.^ ^oflsL #7] W^aRI-aKONU) (450)^4 #7l %#t£#*l(0LD(410) A>oio)i 

7>^V^(0NU)(450)^ ##W*l(0LD(410)A3.JfEi ^aV Tflc-lH ^Al^s. =-a]^ ^ & 7 j 

nfl^l epj ^ «l-g- ^ tr^A], a o v 7 ] ^-7>^«^l(0NU)(450)fe ^ 

71 ^-^^^^1(0LD(410)7> Afls-g- ^7><yA>^-Al(0NU)Sl >£34*<HH *3 ?IHH ^1^1^11- 
^-Sj-oJ l=Hl«-& ol^o| Afl^ A|Aj*V A-flAi^)- nflAl^ofl i^-Al ^ #7l 

^M^KOLDUlOHMl ^d*tiS<^ ^1^711- ^r^lQ; ^ $X^\) 

3H>4*1 ^ ?KE >JHH ^El 7>*1 >^^oi 7p§^£- l-s^m. rz.&jns 
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<61> o]^-6\]X\ Aj-^*> 44 £0} ^. igr$6\} ^ o]K\^ 7lti> ^"l-flEO^^ ^^U] 

OLT^ Tfloje oflAl^lft ^2]^ 51^ MPCP ")W*lel ^ oj-^^).^^ 0NU 

§>M-2] MAC >M-g-tt ^ ^-t}2] ^-Hl-i- #o1ji <y^l 

MAC ^4 MAC ^ii^l nfl^ o.s. 49 ^ Sl<H ?] ^Z)?} VWjl 7) 

t 1 ^ 0 ! ^-*] , -MIS.* ONUfe 1^ TllolH DflAl^i- ^a]^- nfl oLTsq- 0NU #3 

ts^i 4H*fl *>-8-§ 4^7)5 4- W .S.3«1M*H s^M^ 0LT °fl7ll ^-Bfl^S.-H 

, 0NU71- &«H*l-fe °JA1714 0LT7f ^a^§H -g-Hfl*Kr ^l^l* ^£5. ^2fl 

2] ^^-4 0 J-S3j- ^sj- *1« t SZcf. 

<63> -S-^fl , fflA]^S] ^-.g. ^1-^2] ^ 5514. €■ 4€- ?1 «3 5 

°fl ^V^, ^liM-^ xflA^l a.^- n)]Ai4# cfl^7l <£jl£\^-<l£. <y-s4 

*>7l *fl-g-<Hl S-4 % tA M "SKES* A4^.g. ^1^.^- ^ o}4 
<64> ^fl _ ^.4 t£Aj.£ iL<>> A-lHl^S. ^jl^.^- ^ 014 Q LT oj £g 7]]o]^_ BflAl^ll. ^l^- 

M-^l MCPC DflAi^iai ^^1 sls-i- <y-3isl-^-o.s.«| 71^4^ a^hi^ a^ov o>q4 ^401^1 a^ 

*H*^ ^ XiTfl ^4. 
71 ^7} 7>^S>4. 
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[^t 1 * 11 

0]C1^ 7lH> %^#ELS!) Ji^Hli *)1^-|- 5^^, 

71 W^HWlTfl ^71 ^7><y 7>^-^7l- ^.S.sjoj^ oV^ y] <% t}c q ^- 7 ) ^J-O]*} ^ o] 
°<3^ MAC ^7} i^-SlJi -i-S-DflAl^JZl- Aj- 7 ] ^ oj ^^-^1 ofl^ E }-«a^^ r ^-^1-71 

^?>H ^"71 ^^A} ^-^1^1 <^ MAC ^±7} ^5)-^ <Q*l TflolB DllAl^l* ^ 

^71 #3 ?1HH pflAi^i. ^Aith ^, Aj-71 W^^lsq-al C-iHEi JfAl^. g> 7l <^j.o} 
^=-jl^iAi*i<4 Aj-7i ^s. oflAi^H) tHt!- -§-#-§- ^5)-^ ^ jq-oj ^a] 

*r-§-<l ^-^^^30] a.o_Ui«i^ 7mel 
1*3^ 2] 

1%H1 StM^, AJ-71 Tfl °1B "llAlAlfe ^7]?$0_^ ^-g- f^OS 

°lC-l^ 71HV ^-f-^ ^-1-11H^321 iL^A-]^ ^-§-,g- ^ 7l^&) ^-A). 
I^^*o V 3] 

*1l l^" 2%Ml ^<H^, Aj-7l u])X\x)^ Aj-7l ^-7l-<yAl-^-^7> ^S.^ 
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4] 

^ S1<H^, -*7l f-s. ^ ^a]*]^ #e)^l# IDs)-, Aj. 7 j ^-7l-<a^^ 



[^T 1 * 5] 



40-26 



1020030046490 <^t}: 2003/10/15 

7] 

*H l*J-°fl Si«H-H, A o V 7l nflAl^^ «-e)7il^- ID -8-71 %7}<$X}^*]<2\ 

^ 1*<H 5a<H^i, ^-71 <a«i 711 °1H ^lAi^i^ A o v 7l ^^H}^ <£U= 3$ eJ- 

uli ^ ?l^el 

[^t 1 * 9] 

8%H1 &°H, ^71 <Hal 711 °1B BflAl^lfe. ^141715. <a-s3)-El^ 51* -s-^JLS t}^ 

[^T 1 * 10] 

*i iihi sh^h, Aj-7i =s. ^.oi p]iai^^ Aj. 7l ^cj^o] ^ 7 fl7is. ^^-^ ^ 

71 ^-e] 



40-27 



1020030046490 <Qz}: 2003/10/15 

11] 

*ll 10*J-°fl $1°]*], ^7} ^ PflAl^^ Afl^S ^SlS^fe 3}^ 

l^T 1 * 12] 

^1 HH 5U°H. ^-71 ####*lfe, 

^"71 %7}<$ *H}-*1» a o V 7 1 ^-7><?l7l-^lS.^-El Afl^lS 3 °1 <H4=1 

*m ifl«H 7fl°iH oiiAi^isq- -s-71 ^7>«a^Ai7> ^-sis-a-a- w 

«fM*l» ^1^?1 S «g-SL2|-5>7l *M7l =S^li<4, 

A J-7l ^7fl?l» ©l-8-«|-^ -fl^SM ^7} ^-7><a7>^l2}- DflAl^s. oJ-Jr^-SH <£^4l*|- 
71 Hl^^l* -fl^^Ml, #7l «1^7H1 Cfl*l ^JlS}- ^ ^jL5|"i- H]^7l B.S.^Si\- , 

^71 ^-7117121- ^"71 ^1^71 <4 -8-71 7^ g ifl # ^ S.W 

#*1. 



40-28 



1020030046490 H*>: 2003/10/15 
13 t 1 * 13] 

>£3 ?\]°}^ *HM*]§ <r4!*Kr 3-f°fl, OJ-S^- 

E}^^* fltt TflolH °1M*1# Afl^liL ^-S^l-Jl, ^7) = .S. ^ 

^1*H cfl^ -i-^- SHI* ^*Hr ^ /fl^ls °i-irs).*}7i W 

#71 4|<a 7]* Aj- 7 | ^A]*l ^7l|7lS *J-5.^-*>7] ^tb ^7fl7l 

^"71 4>&7l g ^71 ^7fl7l» 7^^5>7l ^ *) ifsfe 3 * «H!JLS *>fe 

13 T 1 * 14] 

7lti> «^.*g i^uii ^tb 7]2j.e) «<HHH, ^rj^-^l 

^7l ^l&^lfe- cflolE^-I- Aj-71 -£7).o];^V*lt- ^^§>7l *3 TlHH 

40-29 



1020030046490 <Qx}: 2003/10/15 

*13 mac <&2.-%q §-jhm*i» 

MAC ^i7} ^ TiHS. pflA)^fl. #^Rr ^^4, 

[^T 1 ^- 15] 
[^T 1 * 16] 

*]) 14^ Sfe *ll 15%H1 ^"71 TflolH DflAl^fe *7>fl^Al7> f-^- 

Hl'g^S <a-^S|-^ ^SM- i^-^r $Sr ^-7>^7l- 



40-30 



1020030046490 #§j U*)-: 2003/10/15 

17] 

*n 14*^1 9xw, ^ ja.^ oflAi^^. ids}-, jg-7>«a^*ifii -8-%= 

*H °J^SM- S^*>fe 33 -g- ^.OJL Sfe ^^Alsq- ^7>«a^>^l?> la- 
's. 

[^T 1 * 181 

3] ^7fl7lS 41^ *7><B*WI*I ^*fl ^« °J^^ ^1^7lS <& 

19] 

*)1 17^1 -S-71 ^1^7lfe ^"71 ^-^^121 ^-7fl7lS «3-S5hSlfe 

20] 

=h ^7l ^-7>°3^H>^S1 ^xg-g. ^Wfe SH- #7>^X>#*1 



40-31 



1020030046490 #^ <Qt.\: 2003/10/15 

21] 

22] 

[^T 1 * 23] 

*fl 14*^1 5U<H*1. A^ 7 | ^Al^l^ Aj. 7 ] ^-^^^ ^7fl?lS ^JlS^ ^ 

[^T 1 * 24] 

*H 23* 0 H1 SA^H. ^"71 ^ ^-o] nflAj;^ s. ^XSl-Elfe 53 # s^io S 

[^^^ 25] 

40-32 



1020030046490 <fr§j <£x}: 2003/10/15 

#7l 71 7^# Jg^m ^a]*J. Afr 7 ] f7l«g7}^lfe AflS. T-jAj^. 4^7l» #7] #^## 

*H>n #**Rr i#*}fe ^.9.3. #^#*i*i- #71- <a 74#*i # 4^71 75 

26] 

Tii 25*j-«hi sa«H^, ^> v 7i #7i ^7>«a^^isi 7-fl7a7i# #7) #7i-<y*i-#*i 

si 4^7H *1##*H j±#*Rr 434. 

#71 ^7>^*>#*lfc 7-ll7£7l» #71 #7><a^#^ vflJfo] 7-l##*Hl *WRr 

43* 3 S##^ ^Hj-^S Sj-fe W&#*14 #7l-<a^#^7> 7fl^ ? l 7 < §Al#*j. 

27] 

711 25%H1 &°H, #7] 71 73 # ^jjjir. 7)1 ol e DflAl^l^ -§-£}a| #71 #7}<y4# 

^HlTfl -^CLS ^Cj#^sq. %7><?l7>#^7l T^T^l 7 ( §Al#lg. 

[*cW" 28] 

Til 25#<H) oJolA-1, ^> 7l AfljL Afl^lfc jj^E DHAl^S. ^Cr) #71 ^Cf#^ 

°M] ?J-§- ^-^O-S §fe ####*14 #7^7l-#^7i 7flA^7l 7,§A]#^. 

40-33 



1020030046490 %^ <Ha>: 2003/10/15 

l^^ty 29] 

fl^^l ^ ^7fl 7) ^-ofl .2.^ ^ #^l-fe 4^4, 

^€ ?7fl?lSq- AV 7 1 ^l^A^Hl n]e| AR>£H ^"711 ^3. «li2*H, ^7} Afljg. 

^fl^S}- ^7] W^A^H nje) A-l^cH o}^ ^-7fl7l7> qg-O.^ Aj^ Afl ^ ^ 

^€ ^7fl7ll- ^71^1-Jl, AV 7 1 Afl^ A|AJ^ ^7]]7lS}- Aj. 7 ] ^- 7 >«g <Hl ^ ^ >^S] o] ^ife 

^7fl7l7> A-l^ Cf^^ AflS ^A^ ^7fl7l» Aj-71 ^7}<$7}$-x] £\ 7] ofl ^ 

[^t 1 * 30] 

*ll 29*M fto]*\, «1^7l ^ ^-7fl7l ^.^ 0^«.» ^C^fe 4^^, ^71 # 

f^^l £Ett <#7] %7}<$7}$-x}7\ ^A]^ uflAl^S. /flAJ^S ^ofl j^la. Al^ 

^(FCS)» ^>*M i.^- «vaJo^ w-s. f^o^ ^^^i<4 s§- 7 \^^ 

7\ 71 . 



40-34 



0030046490 2003/10/15 
[^t 1 * 31] 



I^T 1 * 32] 

A o V 7l ^#^r^-^2f ^"71 %7}<Uz}^x] A\o}6)} 5.^-71- ^j^. 7§<>-6\} s£ 7 ) %y}<Q 

a^I^t TIME nflA^Hl Aj^^ *J^=1 E}<y#^ ol-g-*^ ^flS ^^*V ^1^7l# 

?i 71 ^ ^ . 



I^t 1 * 33] 

£ ^7] i^-7> #^t!r %°-S. Q^Z}^ 3# ^^AS s>fe ^cj-^l^ ^-7><?j^l- 

40-35 



1310030046490 



2003/10/15 



[St 1 * 34] 
[St 7 -* 35] 

*H 32%H1 fl°H, ^71 ^-7>^^>^-^l7> Afls. ^Aj^V 4#7lfe °1H*H ^o]*\ 

•a. 



40-36 



030046490 



^ ^^>: 2003/10/15 



1] 



143 



143 



143^ 



110 



OLT 



13 12 



811 a HIOISS 




121 



141 



131 



I — J — I 

ONU 




i yj 







141 



mmmur 



-140 



^ 132 



ONU 



140 



142 
122 J 



FCS 



ONU 



133 



1 



[51 2] 



121 



123 
211 212 

XI 



131 



221 



ONU 




1 




1 







110 



5> — i lBBllmimi 




133 



40-37 



0030046490 <U*}: 2003/10/15 



15L 3] 



OLT ONU 

j wa^ioiemiAixi V 

GATE (dest addr = multicast, content = GRANT+OLT capability + 

KU OLT + EicBo LT iaai^8H)) 


_310 
320 


mm as oil aixi 

REGISTERREQUEST (source addr =ONU temp. MAC addr., 
content—PHY ID capa. + ONU capa. +echo of OLT capa. + 
ONU permanent MAC addr. +ONU random temporary key) 


MAUI 

REGISTER (destaddrONU temp. MAC addr, content =PHY ID list+ 

echo of ONU capa. +echo of ONU permanent MAC addr. + I28bit key) ^ — 


330 


SSLMIOie OilAIII 
GATE (dest_addr=ONU temp. MAC addr, content=GRANT) 


_340 
350 


mmmv diiaixi 

REGISTERACK. (content=echo of registered PHY ID) 



40-38 



030046490 



^ Qz}: 2003/10/15 



[51 4] 



4^ CO 

J? 



ft 

UJ 

>d 
02 
02 
>± 

GO 
ZJ 











CO 


ro 


ro 


ro 


ro 






) 




>c 






Or 


OkJ 




UJ 




(112 




UJ 


UJ 


>rf 






02 


>d 




02 


02 


02 




02 


o* 





















ro 



z 




niUJ 

>H 

ED 



CD 



> 
O 

SHI 



j> 

Cn 



1 — 

CD 


cn 


—i 


=3 
CO 


art 


CP 


S- 







> 
o 

fQiil 

& 
o 

Im 



m 



ro 



-< 



> 

o 



7^7" 

-p- -P- 
cn cn 
-T- Co 



-P* 
-u 

ro 



2sz 


ou 


Qt 


V_J 


UJ 


Ul 


>d 


>d 


02 


02 


02 


02 











52 



-p* 

CO 



CO 



I? 
im 



iuuj 

rn 



-p- 

CO 

-p- 









4* > 

- — oo o 
cn 




S 






oc 


J2 






HI JW 




HQ 



p. 



7 



— m 

O 



niiu 
52 

im 



4^ 

cn 
ro 



-P- 
cn 



40-39 




[51 5] 
OLT 



&3 ^101 M CHI A| XI ONU 
GATE (dcst_addr = multicast, content = GRANT+OLT capability + 
KUolt+EkholtINI]) 

%m fiS OilAIXI 
REGISTER_REQUEST (content=PHY ID capa.+ONU capa.+ 
echo ofOLTcapa.+E KlJoLT |A«a9|], N1,N2) 



% 2003/10/15 



510 



520 



mm oiiaixi 

REGISTER (dest_addr=ONU MAC addr, content=PHY ID list+echo of ONU capa.+N2) 



aie.MI0|M 01IAIXI 
GATE (dest_addr=ONU MAC addr, content^ RANT) 



mm *^ej oiiaizi 

REGISTER, ACK (content=ccho of registered PHY ID+E,oj OLT |Ail£3l)) 



40-40 



